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(57) Abstract: A polypeptide capable of specifically inhibiting the activity of Akt (Protein Kinase B); a DNA coding for the same; 
an antibody thereagainst; an Akt activity inhibitor or antitumor agent; etc. This polypeptide consists of a polypeptide composed of 
an amino acid sequence corresponding to any of the site of 10th to 24th amino acid residues of the amino acid sequence of human 
TCLl, the site of 8th to 22nd amino acid residues of the amino acid sequence of human TCLIB and the site of 5th to 19th amino 
acid residues of the amino acid sequence of human MTCPl and an amino acid sequence corresponding to the site of 9th to 24th 
amino acid residues of the amino acid sequence of mouse or rat TCLl (SEQ ID NOS. 1, 3, 5, 7 and 9 of the sequence listing), or a 
derivative of the polypeptide. There is further provided a DNA coding for the polypeptide (SEQ ID NOS. 2, 4, 6, 8 and 10 of the 
sequence listing), and provided an antibody capable of specific binding to the polypeptide. The polypeptide can be used as an Akt 
activity inhibitor or antitumor agent, etc. 

(57)M*^: Akt (Protein Kinase B) •tt^*#^MfCfl[p*11-r ^ tK U ^ K\ ^(DDNA, ^(Dfii^*. RZf 

Ak t }^\±(Dmmm^i^itijimmmm^i&^-r^=b(Dx&ho istKu^^^t ki*. t ktcl i (Dr^ym^mo 
r it^Si 0-2 4Sg(D$Mi. t hTCLiBcDT^y it^»8-2 2#a(D$i5^i. t hMTCPKDT it^S 

^•ri)TSy itiB^|J;^)^t>^^:^7K•j^3^T K (IB^mcDlB^iJS^ 1 . 3. 5. 7. S,U9) . RU'tO^mmm^ ^fj: 
So miz. :^^BM\ts StKU^z^T K^=i- Kf SDN A (iB^ija(Difi^iJS^2 . 4. 6. 8. RZf^ O) . JBlZS 

m^t Lxmi^^ztf)<x^^o 
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m m m 

[0001] :^^mi-i.'tV>'^l^:t=^>'^-^—'\iAktiProtem Kinase B) (Dil^i^^WM^i^ 

[0002] Akt^-:f-—if (Protein Kinase B : i^;lTs Akt^^^-f-^o ) 1990^f-t©^Z(J6t^ 

TV ^Sri;6S:b;^)^'9j^g^tT.TV>5 (Genes & Dev., 13:2905-2927, 1999; Annu. Rev. 
Biochem., 67:481-507, 1998; Biochem.J., 335: 1-13, 1998) o 
[0003] rcDAktf^, ^^»7^57kDl?, •^U^y^hV>'^mVM> (pleckstnn homology 

domain:PHK^^^) /t^h—Z^V'^m^mUm^W^V. ^l^MMM^CDm^^ 

YMl^^W^. 4^v<.7T^7'V/W/v'h— /V-3-dr^^if (Phosphatidylinositol 

[0004] Akt(Z)^g-tt|bt31f*^I/;^-=::/308X(Thr308) , i?!J>'473^(Ser473) C02O(D 

T^J'^<DV>'^i\::i)^'S^MX^^t^^^nX\^^. Thr308f*PDK( 
pliosphoinositide dependent kinase) K^^V>'^i\l'^fl^^t.t^^htVX\'^^i)^^ Ser4 
73(DT^^i\L0:>'fn^^]-t+ji^\Z.M^M^f\^X^h'f. ILK(integrin linked kinase)-^ 

PDK2/=eif cov K^f)^(Dyfm'^-^i'^^ti^^o:>^r^mit(D^n-^^\z.m^\^x\ ^5 bT 
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[0005] ^mt^nfcAktmmm^mim-^-r^6^^(Dv>m^[:^i&m-r^:it^mh 

KKKSXTtl^X^hthX^^^Q. Biol. Chem.in press,2000)o BAD. Caspace 9, F 
KHRKforkhead transcription factor) fj:}f(D^^i't^tlh(DT^/^m^^l^W'h. Ak 
t(D^mm^i^TX(DmWtl.X^htlX\^ ^?g'[4MBAD^SAktj3:J:l9y v^fb 

5^#^?3tLTV^5(Cell,96:857-868,1999)o 
[0006] ^(Di:o\:L-^T^/:^u:t=->^'f'—^Akt\-±, ^ffllSF^^^/^^®(D^?];^X^i^^' 

m^'^^(D-^^'r7U'^m^m^-r^^^m^u^x\^^^o ^ux. ^Akt^y^-^'fbit 
x^^^^t^m^-r^o 

[0007] ifi^. Aktcommt^'^. m^^^A^. m^tm^'^Ay. ipm:^^^^ ^v^fi, S^^lra 

^I/y ^y-^^ffi^cD j;9J'=ei&LlS^;as/^#(-M^-rS^i;5S#^^nTV (Annu. 
Rev. Biochem. 68,965,1999) o r;^^p5(D^'|4J^l*^^*3V^TfiAktC7:)?g'|4;05_b#-r^ 
r^^^t>, Akt(D?Ste^b;aSrtl.b<Z)^ffill-»(^Mia^^7^ioTV^6^#;^p5tLTV^So :ft 
ifi, rt^t)(Z)iry^/;^^;r:=^>'^^— If (Df§t4^> iry^/;^i^;e-:=^>^=3r-^— ifc^HJ 
71^— :/(Df|2»f*xfeS->3— ^-<^°^K^fflv^■rfagi1L. _L|E(Z)j;9/=^^S^Pt*cD 

mm^n^^^htl:^thX^ (#^2002-500649-^<^#) o 
[0008] —:IjX\ ^nh;e-^=i-:^— >'tbTTCLl;5S^^tLTV^So TCLlfi, thT^l^fuy^ 
Sl&Lf^ (T-PLL) X^(Dm±^^±^^^^tX'^ @ ^tL^XI^SOCDMfii 
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■i-^^y^^^iTCLl, MTCPl. TCLlb) ;^Sfe§^^;^S^P^tl/TV^5 ( 
Oncogene,8:2475-2483,1993;Proc. Natl. Acad. Sci. USA,91:12530-12534,1994)o ^ 

tih(Dm^^m. i4q. 32. X 28^^Tmm^^wiA^^&iz.m}M-r^:iti^x^^ 
[0009] ^m<^^i^T-v(D:zthh(D^^(Dmm.n. itmm^^^thx\^^^o tlci^^j^ 

n(D^^m^-r^tmx.htix\^ :i(Dmm^commi^j^^[:m(Dmmmx$¥ 

[0010] TCLlOjt'^^f^i^n— r^^'i^'^tu. 1324(D±^Sia^ii^ll3OTCLl(DT5:/^ia 

mmh^^ii:i^nx\^^^(^mm'^m5, 985, 598^-mmm)o 

[0011] L^^b^-^-C. TCLl«t^^CoV^Ttt^<^^^o-CV^/^^^^of:lo A 

vn^:;?— VTCLi;5SAkt^;fg^-t-sr^^mv^t±ibf'o -f^cS^-^. TCLi/5SAkt^,1^^ 

^mb^{£-rAkt(D?gttM|l]H^-efcSi^^^V ^ WUfc (Mol.Cell, 
6:395-407,2000) o Mt-, TCLl;a5Akt^:/rU/c^J!S5>S^. l0JlS^(r 

^-^fz.-^m^'{tm^iXl. TCLl;asmScOAkt^^^-ecom'^?f^^^'fJE3tU. TCL 
l;a5SW(^Akt^^(D^-eAkt-IryV472/473^S(D!J^^'fb^{Eai-r6rt^^ 
TCl.lt^Akt^'-[am\:rr^'7^^^WM^^mht>\:iL-t:L (J.Biological 
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Chemistry, 277[5], 3743-3751,2002) o 

TCLlc7)#S^tg^^5-t^^i^^bfc (Molecular and Cellular Biology,22[5] 

,1513-1525,2002), f^^^^. ^^0^#^ttrt^*T«tg<Z)57•^^b^^;O^ofc^°^^:^ 
^ni^— >-TCLl^S^ Akt(Di'S'|4M|;bH^T^fe'9. ^(7)i'S'l4^t:(^Akt^(D^'^, TLC 

[0013] #|^^iSfel : #^2002-500649-^^#o 

m^jcm-.^mm^m^, 985, sqs^bj^^b*, 

##fFJCfi^l : Genes & Dev.,13:2905-2927,1999c 
^#fF:Stft^l:Annu.Rev.Biochem.,67:481-507,1998o 
^#fF3tSfel : Biochem.J., 335:1-13, 1998, 
^#ff:5:Sfel:J. Biol. Chem.in press, 2000, 

: Cell,96:857-868,1999o 
#^#fF:fcS^l : Oncogene,8:2475-2483,1993o 
^#fFJCS^l:Proc. Natl. Acad. Sci. USA,91:12530-12534,1994o 
##t^^fi^l :Mol. Cell,6:395-407,2000o 
##fF:^S^l:J. Biological Chemistry,277[5],3743-3751,2002o 
^#fF:5:S^l: Molecular and Cellular Biology,22[5],1513-1525,2002o 

[0014] -fey^/^l/^^^/^^f-^^ifAktCProtein Kinase B) C0^'|4^it# 
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n^j:}fTCLi<D^mmm^^o^t^^vx%fco znh(D—m(Dm^^^h. tcli ( 

[0016] TCLli:[^1^(D^tg^^-t-5TCLlB:S:t>^MTCPl (th) (C*3V ^Tt^lWI^cD 

o :^mmicm^Xn. •^'^;^TCLl©T^yM^iJ(-*3ttST^y^aS9"24 

Kf^ > 7i/^K (phsphoinositide : /J>;5?>:7T^v^/W7v'f — /l^) 

[0017] ;*:B0j«TCLi (th) cDr^7iiia^ijt;i*Dit§r^/maSio-24# g 

(^mit-^^-rsr^/Mia^'J (ia^m<7>ia?(j#-^i) . tclib (th) (Dr^y^ga 
^ijj^*3ttsr^ymaK8-22# g (Dgpis^^tg^-rsr^y^ia^ij (la^ij^cDia^ij 

#-^3) , MTCPl (th) (DT^/M@a^iJJ::*5ttST^/M?^S5 — 1911 @ (D§|5fii^tB 

m-r^T^/mmm (ga^^c^ia^ij^-^s) , tcli {^^^) (Dr^/mmm\^:i^n^ 
T^yi^^^g— 24# s (Dm^(M^^\M(DMmm-^7) , :s.t>\ tcli (^^/h) ©r^/ 

^iB?li(^*3tt5T^/MX9— 24# @ ©§|5f5A (ia^lJ^(Dia^lJ#-^9) ^^^/^ f9Akt 

?ij*(7)ga?ij#-^2. ga?ij#-^4. iE?ij#-^6. ia?ij#-^8X(^ga?ij#-^io)^^b^^§ 
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o 

[0018] ^fc. :^mMnm7i^v-<:r^¥(OT^ymmm^^\^^x. imv<nmm(OT^ym^'^ 

[0019] ^/c. :^mmn^mm(DAiLtm^^mm^imm'r^^v^y°'f-]'i^mmm\^i^ 

[0020] -r/^^^^^#:6^(cf*7^^0j{*, ia^fi*(7)iB^ij#-i-i, mmm^^s unm^^. la 
is?ij#-^7. jLm^mm^Q\z.ff^^fh^r^^mum\^^\^x. lm^^<\tw:m(DT^ 

[0021] ^/d. :^mm\t. i^>^Tc^(a)X^*(b)cD^^/^°^K^=^-K-rSit{5^DNAo 

(a) sa^ii#-^i. ia^ij#-^3, ia^(j#-^5. %mm^-7. x{*ia^ii#-^9f-^$ti.6r^ 

(b) iaM#^i. iaM#^3. sa^im-^5. ga^ijs-^7. xf^iaM#^9t-^$tL5T5 

^M^^^b/c^f^. ;5^oAkt(D^'l4^#S6^J-W0J-r5Ji<y-^:7'^K(ff^^3)^. IB 

^ij#-^2, ia?ij#-^4, ia^(i#-^6. ia^(j#-^8, x(^ia^ij#-^ioj^^§tL5:^Sia 
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— K-rSDNA (ft ^3S5) t^hf^^o 
[0022] ft Jft^3— 5(DV^-f tL^^|Hic(DAkt(Df§tt^#Me^(^rp$iJ-rS^° 

^iBjj^j^^Au. ^ja-rsri^#m^-rsAkt(7)?§'i4^#m6^j^icfi$ij-r6^y-<:/ 

tt^i-rsff 5^<II8lH*i(D^TLf* (ft j^t^x 10) ^o^p^/^So 

[0023] ^/^^^B^fi. If ^:iXlX(*2fS«c<^^°y-<:7"^K^#'^j5^^i-t-?)Aktfgt4(7)# 

/^^SlO-24(DiaM-rfeSriSr#m^-r5ff5i^ISll|E*fe(7)Akt?gtt(7)#M^ 

m^^lJ(tf*^12)^. ^y-<:/^K^5STCLlBcO^^/^°^K^T^y^ia^lJ(DT57 

^aS8"22cDia^lJ-e&Sr^^#t^i:i-Sff3^^IIllfEi!c®Akt?g't4(D#m6^|5a 

(M^^sis) -^^ ^y-^iT'^K^asMTPKD^^'x-^iJ^KoT^y^ia^ijoT^/M 

1 9(Dia^iJ-efe5^ir^#tti-r6if 3^^:51 lfB«(^Akt^'l4(D#m^PJ.#^J ( 

If ^1114) ;Ky-<:7°^K;0S-^'>^TCLlcD^^/N°^K(7)T^/^ia^iJcDT^/^a 

S9-24cDia^ljTS)S:ii^#mii-§ff lfSic'^Akt?g'|4cD#^6^|5a$^J ( 

«^:Si5) /^<y^:7°^K;^l57^y^MTPl(Z)^>'/^°:^^K(Dr5ymia?'JcDr^y^^ 
K9-24(Z)ia^fj-efc6r^^#m^i-5ff ^^Si ilH«4CDAkt^?^'l4(7)#^^Pfi#^j ( 

ft 5j<lll6)-^, Akt|g'|4(Z)#mWPW;$^ /^^;^4^^/->^K(^Akt--(Z)|g-^(DPl# 

^^#ti:<^t-5ff 1 - 1 6(DV ^TtL^^fS«(DAkt|g'^(D#m6^PJ-$^^ 

[0024] ff^^l3?:(i2|E«cD^y-<7°^K^W5?tlJ5g^i-rS^«!K^J(ff 
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[0025] :^:/r3i;?—^^CLl«. Akt(-fey:/^l/;^-^:/y^ltfb#lS; Protein Kinase B)(D 

*3V>T. rOTCLlCDT^y|iiE?lJ(Dtfi-t:\ Akt}C|g^-rSlfPfi£^#^L. ^TCLl 
. TCLIB. ^t;5MTCPlc7)Akt(^|$'a^-rS§|3f5A(DT^/^iE^lJ;a^e5/^^^y-<:/^K 

;^SAkt(D?gtt^#M^^i^^rg^5rt^^V>tii-t-r^tcj;!9. «0^(D#y-^:7°^KcOA 
'k.t^\^(Dm^m^mMt^X(DMm^'^^hL.fc, ::;rb^-CAkt(D#^^-<:7°f^K 

[0026] Aktfi|ffllS^^jrp$iJ-rS^>L^S^^^t^fiJ^a57f5BISF^^>^^':f-/V^^T$5^ # 

mmmm(D^'t^^^7^^A]^t^mmmz.mm-r^MMu^fi\'^mm^^xv^f^\\ 

^J:ij;SAKT(D?Stt'fk^5Wf:i!^=eS^ttlt*(7)^g$X«?^«^^c^r?IBt-ofi;as;5 

h<Dx-h^. Akt(Z)i^ttf*. ?L^s^,^ liU^as/^. ffjizifli^s^^ ^pm^^^A., :^tj^ei&L^^ 

[0027] [|lIl]7^^5g(^3liiM(7:)f^!^^-*5V^T. ffi^^tLfc. AktMfiV^^BSf^ffl (8 
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TCLlcD^Mf*(D16G. K30M. Q46R. I74V, 3lfiM106V) ^if ^MTCLl^ 

m3]:^mm(DmMm(Dum^^^^x. m^wmmmB^mmm^m^^^xmAi.fc 

TCLlc7)^^#:(D16G, K30M, Q46R, I74V, Xf*M106V) ^S^^MTCLI^ 

m4]^mm(Dmmm(Dmm^:}d\^^x^ Tci.i-mmAkt^'\±mc!i^m^£. AktR 

OTCLI/Jn^^V-^— J^JzS^-^^fS-^Sfcfct;!. H^^STCLIJ^OV^T. in vitro 

m5]:^mm(DmMm(Dum^m^x. Tci^i-m^Aktrn'mti^^i^^^^^. Akts 

OTCLl^^^V-^— }-j;§^'o'^f3^'5fc:Jf)(^, ^^TCLl (36-38A TCLl) 

kt-^y'^^^. Aktl. Akt2. Akt3^^^(D^'a't^;^^^To/c*g:^(D'^7:E;?^^:/:/a 

[08];2^^g^(D^JfeM(7)|^;^(^*3V^T. GSK (Glycogen Synthesis Kinase 3) 
K^LTfflV^T. Akt^-^— ifr5/-&^^^V\ 10/24-<:7°^KJ-J;SAkt(Z)?^tt'fb 

tt'5lOX24^^°^K^r=z>'hn— /P^:/f^KcDAKT(D!J>'M'fb(iry>'473^S> 

mio']^^m(DmMm(D^mi^^^^x. 293^^1^ (atcc)^^v>, 10/24^7°^ 
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mn'\:^^m(DmMm(DnmKm^x. \ihTB!kmmmw(T4 -.human t ceii 

leukemia cells) V ^T10/24-<^°^KO*fflia^t->y-r§^^^tM^b^c*^^^ 

mi2]:^mm(DmMM(Dnm^^\^^x. ^mmm'mm^m^^^x. io/24^:/^k 

mn]:^^m(DmMm(Dumi^m^x. ^um^MM^^m^x. io/24^^^y 

^mM. A\it^m\:.K^n^mM(D'^^^^'rmx^^. 
[0028] :^mmn. Akt(Dmi^^wmmmm-r^^v^^^}'\ -rT'^^^tbTCLi;^^^^ 

V?— >-cDT^/^^SlO— 24c7)T^7^gB^iJ, thTCLlBcDT^/^aSS— 220T 
m^M9—24(DT^ymMM. RZJ^y^yhTCI.l(DT^ymB&9—24(DT^/mM^^\ 

fcT^/mmm^^hf^v. A>-DAkt(Dmi^^wmmmm'r^yi<v^y^nmm^ 

iBor)r5:y^^S8— 22or5/^iB?(j, ^u^thMTCPior^y^^Ks— i9(d 

T^/^SB^IJ. -^'>;^TCLl(DT^/^aS9— 24(DT5/^SB^iJ. :^tJ^^^:yhTCLl(^ 
T^/maS9— 24(Dr5:y^@B^iJ;6>p3/ce5^y-<^^K^=i— K-f-6DNA@BM}i, 
iE^iJ*cDiaM#-^2, iB^tJ#-^4, iB^iJ#-^6, iE?iJ#-^8, S.tJ«iEM#-^10f^^ 

[0029] *^0J(7)7t?y-<:7°^K«. @B^|J^(7)@E?|J#-^1. iB^iJ#-^3. iB^ij#-^5. gB^iJ# 
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ymnmi-i. mm^w^s^ ess, 598^-BM&Wi^m^^thxm^ ^tc, ^(Dmi^ 

, X82240RX:^CAA57708\^^^XTi^'\r^'f-^^t^^X^^o TCLl coil's 
WefcSATCC (American Type Culture Collection) t^#fF#^_b(Z)^^i^(D^ 

:^XT^'kiy-y3>^i->y<--NP_033363KX<^X. ^-/hTCLlcDjtfH^t^DNASB 

[0030] TCLlB±i:$i(DmB^(D-DNAnmRXfmMB^i'^=^—V-r^^>-'^^M(Dr^y 
^ia^lJ{i^g^(Proc. Natl. Acad. Sci. U.S.A. ,96(6),2949-2951,1999) (^^^tl.T*3 
19. NCBICO-x— ;^^;i*5V^T. T^-fe^/i/a^^://^— :AF_110465iCj;o 
-CT^n— ^-r5^t;as-t?#5o MTCPl^#:cojl'S^©DNAiE^(J^m« 
{5^^5=3— K-f"5i5^>'^^^ScDT^/Mia^lJ«^fi^ (Oncogene 8(9), 2475-2483, 1993 
)K^^tlX^^. NCBIcDt'— ^t^joV^T. Ti^ir-/iya^-:>->'/^— :BC_0 

[0031] ;*:^Bj(o^y^:/^K^jtS^X^^>f'^t3iJ:oT$^3t-t-^t^«, _h|E(7)j:97'^DN 

AiEM(^tf #;i^^)-^^!g{^J;i9DNA^{1^$^-r5;0\ ggVMt. _b|BcDj;5^d;TLCl(D3t 
IS^M^ ^^^^ 0^ (DDNA^^J PM^^ffl V 19 W U-C:fe#b. f^aS^^aSl: 
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L.X^m'r^m^(D^^^—tVXn. PUC19, pBR322Xf4pBR327(Dj:5^ce^ 
MV^5ri:;55-e#, :fu^—^—t\^X. m^i^hV^h^T>- 
•fx^.^—^—^ PL^n^— , lac^n^— , tac^n^— , ;^7— jt-g 

•So 

[0033] *^^^i^o#^^b-cf*. ^«;as^i^tc;ts<M V >f.tt. ^b-c«. 

o ^(^ftfe. BmN4«. Sf9«. Sf21^HIS#(DMi**ffllSSr?&^iLTffiV^§::i;0S 
[0034] ;*:^BJt:i^oV^Tf^. tbTCLlor^y^^KlO— 24(Dr^7^ia^(J;a^^^i2)^y-< 
7^>h—/^)^(D|S^^P£*-rS?^m>Akt (protein Kinase B)?g'[4, ^ 
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fflv^5rttj-e#5o ^y^V(D^'&i\:^m6MMx^(D^:^^V(Dmm. PEG( 

polyethylene Glycol) . FCR (FC Receptor) . ij\L(D^:f^Vt(Dm,^^:^^V(Dff 

[0035] thTCLicDr5:y^^Sio— 24(Dr^y^ga^(j^^e>/ceS4<y^:/^K^ 

la^ij) . •^^7^TCLi(DT^yMas9-24(Dr^yMMd^?3/£5>i<y-<:/^K^=i— 

T$7^?^S9— 24(Dr5/Mga^[j;?)^^/£6*°u^:7°^K^3— K-rsDNAiaMCsa^ij 
^(Dia^ij#-^io(c^^tLSitSia^ij)^;^hy^v^:i^^h/^^f4^TTvN-r:^'y^vxb 
. d^oAkt(D?§tt^#m6^ ^-^cp$'j-rs^y-<:7°^K^3— K-rsDNA^^^-r^o 
[0036] ^±^sia^(it;^^y>'^/:n:/^/^^#T-cv^-r::/y^-rx-r5J^#^bTf*, 

42°C-C(D/^^^^y^Vif— ^>3>'^ XSSC. 0. l%c7)SDS^^ti>II 

«^t^;lJ;§42°c-ecD^5fe^f^^m^#^f5ri^;is-t?#, 65°c-e(D/>-r:/y^Vif— ^>3^ 
.RXfo. ixssc, 0. l%(^SDS^I:^^»f^^^^J:S65T:-^^(^^5fe^f^^a^J:'90 
^L<#tf 6::^;a5-tr^;5^ /^:jb\ xN-r:/y^-rif — ^>3^(D;^by:/v'^>'^>— 

[0037] ;*:^Bj{^^^0jcDAktr^tt^#S6^t-^fiJ^Jt-5^y^:/^KJ::#m6^(-l^^i-5 

\-f^^tf)^X^^. mm.W^(oY^m^. *^5ao^y-<:^^K^^i^^bT. ^^J;ij:'9 
WMr^^^t-f)^X^^. :=^mm(DmW-\'i. TCLI, TCLIB, XfiMTCPlcDAkt-^ 
(D'^^muA^^^mZ-^^-r^^tKi:^. TCLl. TCLIB, Xf^MTCPlODAkt 
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TCLiB. xi-iMTCPim^^Kmf^^^m(D^mKm^^^^tt^-<:^^ 
o ^^^^mcDmw^^m-^fc^^^^mmKi-i. mx.itRiAm. elisa^. mytmi^ 

nh(DAkvm^(Ds^mmKmMxnmm^mm<D^p5mv<nmmMi^. mam 
xii[~^mamm^'r^:it^^x^^. -rfj^i^-ibrn'^m^^hti^^-^mm. m^i^ 

^^-r^:Lbf)^x^^i'^.^^u—m(Dmxmi\H-^^'r^^thx^^o 
[0039] i^mm<DAkt(D'm^^m^mmu'r^yf-'^^^^v^mfi}f<D^m'ihm\m 

tt^X^^Che^riot (Active Uom±M)^(D%m^M\^<Dfj:\^^M^^^^. AktCD?gtt 

^^mmmm-r^Tr-')^^=^Y^m'mm\^mMmn-r^:Ltt^x^^o /^4b\ s# 

HJ(DAkt?gttO#SWPl«'JXf*^ll*^J(7)S-^cD>Pf^^LT«, AktO 
[0040] ;*:^0J(^*3V^Tf^, 7|s:^PJcoAkt?g'[4^#mWJ^rp$iJ-r5^y-<^^K^=i— K-r 
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7<r^7<ry4;u:K^ V^iy^r-^^jv^K^ TTy^4/^:^. mW.'y^/^^. {5t4£E^^^-r 

h^^xmm'^^^^\ w^}f(D^m'i^WA^^\^x\'i.mmmtLKumi^'^^^^^'> 
%m,^(Dm'&mtL\z.m^^^—(Dmmm^mMmn'r^:Lh-mx^^. i^m 

i^^fflv -:)sllm^c7)^^^tP{iL^^lIy*?y-i>^(D^«^[i:^^a-r5:: 
^Jfe^J 1 

[0043] [Akt^OTCLH^-^ia^lJcDl^^] 

^■S:two-hybrid;^^y— r:^>'i^^:S:U^ )3 -Galc7)^^*^^M V ^-CT^y^^R^^m 
TCLiyn— :/^Akt<^(DtBS{^ffl (COV ^T^f^bfc (MOLECULAR AND 
CELLULAR BIOLOGY.Mar. 2002,P. 1513-1525) . 
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[0044] LAkt-TCLlCO^^^Uii.\^^(Dfc^(DTCLl (th) T^/m^^^^-^^^y^—yB'^ 
1. TCL1^^:/^!J — 

PGAD424 (Clontech^t) ^ COtih^MTCI^l^ , 5'-CCACCAAACCCAAAAA 
AAGAGATCGAATTCATG^tJ^S'-ATTCATAGATCTCTGCAGGTCGA 
CGGATCCTCA;?)^?^;'^6^°^^'V— ^fflV^TPCRfetrtitMb. ^^/yATCLlT?: 

[0045] 2. TCLl(Z)T5;y^^Mf*(^f^M 

TCLlcDr5;7^Si^^M#:(D16G. K30M, Q46R, 174V, M106V, 36-38A 

M5y^pGAD424(Clontechii). pME18SHA(Mol. Cell 6:395-407), Xf^pCM 
V Flag (Kodakii) ^^^i^^i^?^ t-f-^^n^^-LfCo 

[0046] m\^^fc^y4-^—mjK<Dt^^ mMVfc=^v>i-t. /h^^^^-e^Ufd -.-DieGKMV 

Xn, 5'-ATG GCC GAG TGC COG ACA CTC GGG GAG G 
CA GTC ACC GAG CAC CCG ggc CGC CTG TGG GCC ;K30Mt^>?]-bT 
fj;, 5'-GTG TAT TTG GAC GAG atg CAG CAC GCC TGG CTG;Q46R 
izML-Xl-t, 5'-G ATA AAG GAT AGG TTA egg TTA CGG GTG CTC T 
TG; 174VtC??j-LT(i. 5'-CCA AGC CTG CTG CCT gtc ATG TGG CAG 
CTC TAC;M106V(C^b-C{i, 5'-ATC ATC GGA TCC TCA GTC ATC T 
GG CAG CAG CTC GAG AAG cac GTC CTC C;36-38Ai^>?tbTfi. 5'- 
CAG CAC GCC TGG CTG gcc gcg gcc ATC GAG ATA AAG GATRXfM 
t@MSa?lJ;S.IJ^36A/38 A t::>PfbTf*. 5'-GCC TGG CTG gcc TTA ATC G 
AG ATARUmnWM^L TCLl(DT^/^g^^M#:(D16G. K30M, Q46R 
, 174V, M106V, 36-38A, Xfi36A/38 A ) (D^M'fiff^lHll-^-t'o 

[0047] 3. mwy—^^-(^^v\'^^i^v—:=->'^^ 

Tci.iRxj^Akt^:y^<i^W(Dms.i'fm^^m'r^fM^^m-S:y—^^^^^vv^>'^< 
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[0048] Y19O^0IS(Clontech|±)^. y^-^i^TirT^— hjfe^ffiV ^T. fE^(Mol. Cell 

6:395-407 ;Proc. Natl. Acad. Sci. USA 94:11534-11539) lc2pCT. thAkt2(Akt2 

}^^jTy^—/U (SIGMA^±) cD#^T^^^ cDNA^^y^y— 

fllter-lift assay) ^ffl V ^T. & -^^^hi^^^-^ ( 13 -Gal) mi^^W\^L-fCo ^WiJ^n 
— ^-f^ ^ -Gal(Dm&\^X^. 3-h-7}fv^7"^:/ (+ +) , 8-h-;K-:^7"^^' ( + ) , :5.U«2 

[0049] 4. jS -GalT^y±4 

Y190?toJ!S(Clontech%t)^. H^^M. D16G. K30M, Q46R, 174V. M106VOT 

CLl^^i^. Akt2/PAS2-l^fflV^T. pGAD424(Clontechii)^^^— ^^V^ 
T^#(i^mL-fCo TCLl^MI$:fi, PGR^— (PCR-based 
site-directed mutagenesis) ^t// Xf^Quikchange^^^/b (Stratagene^fc) {Il<t'9:^^L 
fCo /3 — GalT^z-fe^f-i. ONPG(0-nitrophenyl- )3 -D-galactoppyranoside ; 
Sigmal±)?rfflV>T|^^it(7)^S?r^Tofc(Mol. Cell 6:395-407) o ^^tLfditf*. 
m^^>'::/niyb5>;^ (GAL4^ttf bFp<-r [Ab] :Clontech1±) t^j;oT^*L. 

[0050] [|i^:s:t>'Mm] 

Akt-TCLl(D,1!^^(^i£^^^/^T^/^?^S^^^^-rS/''i6^^. PCR-iTTTi-^^^-'i^ 

^dATPJil, 4%, dTTP{*3. 8%, dGTPm. 0%. ^mCTPf^l. 4%(Dm^ 

A-^iJ^^f^O. ^^:7^^y— (D-t^^X^i, ^2. 5X104-Cfeofc„ 

i/— i5^:3i>';^§tL^c25i^>':^/^i5^n— ^TCL1^^(Z)90 

[0051] (D^n—>tAkt2t(Dms.i^m^m^^fM^. mm^y—^^^^w:^^ 

V—=->^y^n-ofCo i3-Gaiy:77-^^^^r5/ir^t::*3it57"Vv— 
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+ +] . 8h-e jS -Gal^v^T^^^' [ + ] . RXf^:ffT4>^^ H ) o (DtlJ-^^)—(D\Q)^ 

^C05<i5^1/;#-^HWJ^^^L/c:o ++^xi—:y\%^ ^^MTCLlXf*P5. P15 
, D43, L45, P61, M75, :SLOT88$[5{i(D^Mf*^^/^'C*5i9. f^^n— ;3- 

, TCLic7)r57^sa^ij^M-<T^bfc(igi)o 

[0052] ^txbc7):^n— V(7)^T:\ #S(7)a*J-*5V^-C. P^b^^^:iS^f*<Z)±i|t^S^V^tti$ 
tLfCo lOi^n— ^(D5'^<Z)9i?n— ^(;iSoV^T. D16, K30, Q46. 174, X«M106 

TCLl{^'fli>Jr(D^^#:(D16G, K30M, Q46R. I74V, X{*M106V) ^fN^bf:: 

o Di6G:&m74v^Mf*«, iS-Gaiy77"-Y>^^^T5/-fe^(iii2):&t^\ '^m.mm^ 

i3-Gairry-fe^(El3)ii^^;a^j;5i-. D16G, 174Vi^*3V^-r^M#:Akti(Z)|§ 

[0053] (TCLl-f|^Akt?gtt'ft:^^i£^^S7:e. AktS:OTCLl^^i5^V^— 

in vitro ifT5/-fe-rt-:^3V>T, if^MTCLlfi, Akt^-^— if?g'|4^ti 

ALfdo ::c7)- Akt Ser-473y>'^'fbtO@Jt^M^5:t^^SMbfc:c L;0^b/^;0S53 
, D16G TCLlfi, ^»^^i^JPbTt>^^^:l43V^T. Aktdr-^— 
;a^ofc(|ll4)o D16G TCL1«, GSK 3 a cT^y^^^b, Akt Sei— 473IJV^'fbi 
'b^{bSr-^;t^=e}5^o/to D16G TCLlfl, Akt^r^— iff^ttt^ioTWfffiL/Co Ir] 
AktJ^^-^f 6^5^ ^?f^^b^c^V^36-38A TCLl(i(in vitro 

df-3h— ifr5^ir^J^*5V>T. y^^^bGSK-3 a ^U«Ser-473 AkfT?C0¥lJ^J^J:5 
)Akt^-^— ^'^?^'(4^i^fcSrt^5-e^/^VHIll5)o Aktt5g^b/=? 
V^^MMTCLlf*, AktcDi'gtt'fb-rStgy^an vitro^mn vivoi:^^) ^^<^^^ 
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[0054] {Akt^XlTCLr^^%m(DWm:) 

^tb^Ti^^Tt5tl/TV^fc:TCLl(^|§^«itOj|fWIS:^^^^ (Molecular and Cellular 
Biology,Mar.2002,p. 1513-1525) . D16(i^— /3 ^^—YCO^^(D^UtL\^^^\^. ^CO 

^16^S(Asparadic Acid)T5:\^(DTCLl^>:=ii^:y(DT^/W0.^M^UO-2A 



[0055] [^1] 



* U AAJl« 2i 31 4i 91 57 

?NEtFrc^a>S y.PlMVVa.YP tKSRVlOTSS jcwKLY^'Hi^i DCVEDMIXSL tITO ^ 



[0056] iit5fMS^-So^, r(DTCLl^AKT(DM^§Pi£{#(D-<:7°^K. ^^c^:^^. TCLl 
[0057] \M2\ 

[0058] [TCLl(Z)10//24-^:7°5=-K»r5/ir-r] 
1 . MTTT5/-fe-r ^ffl V ^fc^lQit^l^;^ 
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[2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazo 
lium, monosodium salt] (347-07621, Dojin, Kumamoto, Japan)T5/"fe^^MV''fc#SJiS 

K(NH2-- AVTDHPDRLWAWEKF -COOH) ^5AKTfgtt{bt^#5*ffli§S(^ti^^ 

[0059] ^(D:}jmx-it.. T4mji^w^my^f:iMmMrx(DmmmM^mxnoy24^^^v 

{CX^ (Model 550; BioRad, Tokyo, Japan). Wl'^Vf^o 

[0060] 2. ^m^itmi^^^'^^um 

/24^y^K (NH2- - AVTDHPDRLWAWEKF -COOH) t^2^^f^4>^^^-' 
co-incubation) b/:io ^(D^. rcO^^(7)M'n^b/^cT:^n— X^fflV^-C'^^^-r 
[0061] 2. ://i-^^':>vT5/-fe-Y 

Lipid-protein pull down assay) ^ff 

://^^^'>^r5^-fe^f* PIP Beads (PI (3,4,5) P3 Echelon 
Bioscience Incorporated) ^f^oTfTo/Co 10/24NH2- AVTDHPDRLWAWEKF 
-COOH ^ta^ =t'^h^~/^tVX j3 C NH2- EKQHAWLPLTIE-COOH) ^ffiV^/c 
o 50ng(Z)AKT kinase (unactivated, Upstate Biotechnology, #14-279) ^fflV^T2B# 
^4°C'T?Mff^(^25 ICOPIP Beads (PI (3,4,5) P3 Echelon Bioscience 
lncorporated)^;i]Px.T(10mM Hepes,pH7. 4, 0. 25% NP-40. 140mM Na 
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CD^^t^mm-^'l^l^^. Aktfeif* (Cell Signaling) ^^o-ri^^^^>':/niyb^ff 
ofc(|l|8)o miEM(D3-D(DU^>X-l-i, 1-400 M M-eAKTi:COM^^Dose- 
Dependent(^^^$!lLT*5t9. EI^&Mt^^'^'hn— /^■^:7"^K-e«^<|Ci]0JbTV V^V 

rtL^cOf^^;a^b. rc7)^:7°^K(NH2- - AVTDHPDRLWAWEKF -COOH) fiAkt 
df-^^if(-^-^^;j^;;^;}^^y.^^|<'(Phosphoinositide: (PI (3,4,5) P3) (D'^^^M-a- 

mmw^i 3 

[0062] L:^m^itmi^^^lOX24^-^^VtAkt^yi^4-^^^t(Dm^Um'] 

VecfiCOAktl, Akt2, Xf^AktS^, 2935^ffl|^(ATCC)J^:;577kv''>Ay^^^:7ji— h 

;^M'^i|^(50%v/v. ProG/A. Pharmacia) -I?tfj^51L/Co 
Akt, Xfi^i^-hn— /^^:7°^K ( j3 C) ^400 M-C^BJ!S^j|f ^^J^^;5JPL. 4°C-V3 

ProG/ATj-r^dr^^— bb. feiFlag M2^|$: (Sigma) ^^^)PL/c, 
-^^tt^^^^i^Wik. "^^^^^^l^y^X^^yY^ianti-HA antibody, 3F10, Boehringer 
Mannheim) l^Li:^). Akt^-r—^t(Dl^^^mmX^f^o 07(^^1-, 

10/24^7°^Kfi. Akt(7)3flii(^1^7'^^yi>^. Aktl, Akt2, ^ 

mMm 4 

[0063] [GSK^SK-^bTffl V ^)^cAkt:^•^-^f T5/-k^tCj;5Akt?g'|4'fbiJ]]$lJ^;^l^:^] 
Aktfi, GSK (Glycogen Synthesis Kinase 3) (DV>''^it^i^^'t^^tt)^t>f)^^X 
V^;5o rcOGSK^X^^LTfflV^T. Akt=3r":' — if T^^-fe^^fi^V ^, 10/24-<:/^K 

(^j;SAktcD?mfbfJl3$iJ^.il?rfTo^Co 

;^?i:-r>'lfhn Akt=¥-^— if 7'5/ir^{*(Cell Signalingi±^. # 9840. )i©=¥iyh^ 
fflv^TfrofCo iii?L«^^e>ttWUfcy3>^lf^>'hAktge^200M M(^^iJ^CD-^ 
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1 0-24(AVTDHPDRLWAWEKF)(D 5 CO 1 1-23 CQ^D MblB^lJ^^t 
o^:/^K (NH2- VTDHPDRLWAWEK -RRR- VTDHPDRLWAWEK -COOH)^ffl 

5 

[0064] L'^^:^mmwmmmmm (Qrsp-i d \^:$smAkt]}>'m^\:(D^mmim9j} 

(PDGF-AB , Sigma, 3226) "^^f IJ^-TSc mm^m>mtmmWBM(D^^T-VM 

SUS^/UXM^. ^UijiMCeW Signaling; anti-Akt #9272, anti-pThr308 
#9275L, and anti-pSer473 #9271L)^fflV^TECL (Amersham)}^j;'9'>rn^i5'^:/n-/ 

$tbTv>6o -r^ce:b%. |llo:fc^^f?2?(Jg^tJ«4^(Jg(Dj;5^=emvv^^K^5;g-^(Dt>o 
-e{^#</c^oTv^6cD;a5lo/24-<^^K^-J;oTy:/^^bc75^C(]$|J^5^ioTv>;5i^ 

^Jfe^d 6 

[0065] Liox24-<-:^^}^^<DAkt(Dmmm^n:^ximmmM^mum.'] 

293mm (ATCC) ^fflV^, 10//24-<^°^K»Akt(D^BI^II#ffS.mm{l^J^P$IJ 
: 293^fflJ!S (ATCC) (:ilmgCDAKT^FuGENE6(Roche Diagnostics)^^ V 
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»JI§m-r6o 16B#rHmi&LM^^5feb. *fflia^PDGF-AB(Sigraal±^, #3226)^ 
fflV^TlO^P^fiJM-rSo *SJia^4%/^9^/VAT/^-xtF-e@^L. FITC- 
conjugated anti-HAfeT:#:(12CA5, MBL)Xf*phospho-Ser 473feT:#:(587-Fll, Cell 
Signaling) ^fflV^T^feb. NikoniiM*M.^.iltlt^^fflV ^TlS^-f-So 
[0066] miOiC^-ro |g|i^^$tLSJ;5t-10/24^S^bfc*BJ3S(g-i)-Cfi. 

hn— /v^:7^^K (a-f) ^l:b-<TAktcD#0l^m^ft^^mb;a5^qi$iJ$ti.Tv >6cD;e)S 

10/24-^^^Ki:rM®UfclfflJiS-ef^. ^(DAKTOM--C0 

^JSM 7 

[0067] [io/24-^::^^K(^j;§T^h->-;^(D«|^ifeiM^^;^] 

tbTSil^Tf^BISW (T4:human T cell leukemia cells) ^ffll ^T10/24^7°^K®*ffl 

Jfm : T4m^W^m V iMT-^ 1 0y24^:/=f-V ( 1 0/24pepetide NH2 — 

AVTDHPDRLWAWEKF -COOH) ^0-30 fi McDM-S'T?fu^Sb. 48mm^i^ 

Propidium lodide-C^-feb. FACS (Beckton Dickinson|±M) \^X^'m^^^(T^°h— 
>^^)^m^VtCo ^fc. ^(Di7tM^^i]^(DAKTi^^i±^m^^^^tcl^. myi— AKT 

Dexame th&sonel^X^M^^COM^MT'V'h^W^thf^^ myr-AKT^iilPJ^ 

m-^fcm^. m^^m-tnm^tiimii. a). io/24-<:/^K;asAKT^#6^t^^;^ 
MMW^l 8 

[0068] [10/24-<:/^K{-J;5in vivoirCJil*^^] 
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mMm 9 

[0069] iio/2A-<:f^YmiWi^i^h^^:^mmmm,^wi:mm'\ 

(Hematoxylin-Eosin : H&E) {M^(DW^}f <D'J\KM^W.^'t^M^) ^ TUNEL 
(Tdt-mediated dUTP nick end labeling, #MK500, Takara):feS^-fe (T^Kh^ v^;^^ 
V^5;55^^0J3^C>#^/£^^^;^S^*a^^6^^-III^i-§:^?*)^ phospho Akt (Ser473)^ 
y^n-'^/V^W^ibSlYll, Cell Signaling, AKT^^f-f— If c^y^/^^fb^W^b. ^'[4 

[0070] m(o^M\^^^f\^^i:-o\^. mmim^\^^^^x\-±. io/24^^^K^a-c{i3 

Tfi, lO/24^:7'^K^at:1i, ^J!^^;5Sjf ;5]PUTV^§(D;5S^^§tL, TUNEL^ 
(H&E, TUNEL) , ^fc. AKTOft^Pl^-TS^^ (p473^fe) 
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[I] nmm(Dm^m-^i. @B^tj#-^3, @a^ij#-^5, sb^ij#-^7, xitmm^-^9K^:^ 
[2] nmM(Dm^m-^i. sa?ij#-^5, mmm^v. xmm^-^m^^^ 

(a) ia^ij#:^i. sa^ij#-^3. ia^ij#-^5. ia^(j#-^7. xmm^^9K^^n^T^ 

(b) iE^ij#-^i. iE?ij#-^3. ia»-^5. xi~im^m-^9iz^^th^r^ 

[4] iE^ij«-^4. iB^ij#-^6. ia?ij#-^8. xit.mmmoK^^ri^m.m 

nmxn:Ltih(Dnm(D—m^fcn^n^^^.^^-^Akt<Dmii^wmm^nm 

Akt(Di[^'\^^!i^mmmm-r^^v^^^v^mm-r:6:ifmo 

[8] SEM^cDgE^iJS^l. SE^iJ#^3. SEM#^5. SEM#^7. XttgE^iJ#^9c7)4^°y 

[10] ^#:;aN m^ti-i-7}^ifi^xh^^t^!if^mt'r^m^m8mm(7)ifc^^ 

[II] tf3|<iIlX«2fsm®^y-<:7°^K^^3t)j5g^i;i-SAkti'SttcD#me^PlWiJo 
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